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Body image disturbance is a signiﬁcant maintenance and prognosis factor in eating disorders. Hence,
existing eating disorder treatments can beneﬁt from direct intervention in patients’ body image. No
controlled studies have yet compared eating disorder treatments with and without a treatment
component centered on body image. This paper includes a controlled study comparing Cognitive
Behavioral Treatment (CBT) for eating disorders with and without a component for body image
treatment using Virtual Reality techniques. Thirty-four participants diagnosed with eating disorders
were evaluated and treated. The clinical improvement was analyzed from statistical and clinical points
of view. Results showed that the patients who received the component for body image treatment
improved more than the group without this component. Furthermore, improvement was maintained in
post-treatment and at one year follow-up. The results reveal the advantage of including a treatment
component addressing body image disturbances in the protocol for general treatment of eating
disorders. The implications and limitations of these results are discussed below.
& 2013 Elsevier Ireland Ltd. All rights reserved.1. Introduction
Body image disturbance is one of the most prominent clinical
characteristics of eating disorders (Garner, 2002; Stice, 2002;
Schwartz and Brownell, 2004; Nye and Cash, 2006). Body image
is also one of the most relevant prognostic factors in the treatment
of bulimia nervosa (BN) (Fairburn et al., 1993; Stice and Shaw,
2002) and anorexia nervosa (AN) (Thompson, 1992; Gleaves et al.,
1993). Dissatisfaction with one’s body as well as body image
disturbance is associated with problematic behaviors and attitudes
toward food, such as lack of control over eating, adopting restric-
tive diets, and demonstrating bulimic symptomatology. Therefore,
the persistence of body dissatisfaction after treatment of eating
disorders is a reliable predictor of relapse in AN and BN patients
(Shisslak and Crago, 2001; Stice, 2002; Cash and Hrabosky, 2004).
Despite the relevance of body image in eating disorder treatment,
most studies fail to evaluate or treat body image (Rosen, 1996). In
cases where body image is a treatment target, the effect of the
treatment on patients’ body image is not analyzed (Farrell et al.,
2006). Psychoeducational treatment for BN, pure behaviorald Ltd. All rights reserved.
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and psychodynamic therapy are ineffective in terms of global body
image improvement (Cash and Grant, 1996). Some treatments for
eating disorders (Thompson et al., 1996) include educational
components addressing body image in BN (Fairburn, 2002) and
AN (Vitousek, 2002); however the effect of these interventions on
body image is unknown (Nye and Cash, 2006).
From a transdiagnostic perspective (Fairburn et al., 2003), body
image intervention must prevent the maintenance of eating dis-
order psychopathology. Fairburn et al. (2009) enhanced Cognitive
Behavioral Treatment (CBT) for eating disorders with other com-
ponents addressing important aspects of these disorders including
perfectionism, interpersonal problems, and self-esteem. Several
studies (Rosen 1996; Farrell et al., 2006; Nye and Cash, 2006)
suggest that interventions based on body image distortion could
improve evidence-based treatments for eating disorders (NICE,
2004) However, there has been no controlled study proving the
effectiveness of body image treatment in eating disorders (Nye and
Cash, 2006). Hence, it would be illuminating to compare the
statistical and clinical effectiveness of treatments with or without
a component focused on body image (Cash and Hrabosky, 2004;
Farrell et al., 2006).
A previous study conducted by our group with participants
diagnosed with eating disorders showed that treatment for body
image disturbances is more effective using CBT based on VR
techniques than using traditional CBT treatment alone (Perpin˜a´behavioral therapy supported by virtual reality in the treatment
search (2013), http://dx.doi.org/10.1016/j.psychres.2013.02.023i
J.H. Marco et al. / Psychiatry Research ] (]]]]) ]]]–]]]2et al., 1999). Two treatment conditions were established in that
study. In one condition, CBT for body image was applied in eight
group sessions as well as six individual sessions with VR (Perpin˜a´
et al., 2000), a total of 14 sessions. In the other condition, we applied
CBT for body image in eight group sessions without VR as well as six
relaxation sessions (which were included so that both groups had
the same number of sessions) (Perpin˜a´ et al., 1999). We found that
in participants with serious eating disorders, the number of sessions
was not as important as their content. Furthermore, treatment
centered on body image reduced both the eating disorder psycho-
pathology and the secondary psychopathology (depression, anxiety,
negative emotions); these results persisted at the one year follow-
up (Perpin˜a´ et al., 1999). One of the limitations of that study was
that the participants had undergone various eating disorder treat-
ments prior to our intervention.
Information and Communication Technologies (ICT) are widely
used as therapeutic tools in the ﬁeld of neuropsychology (Rizzo
et al., 1998) and also in the treatment of anxiety disorders:
acrophobia (North and North, 1996), agoraphobia (North et al.,
1997), spider phobia (Carlin et al., 1997), fear of public speaking
(North et al., 1998), claustrophobia (Botella et al., 2000, 2004) and
eating disorders (Perpin˜a´ et al., 1999; Riva et al., 2002).
The aim of the present study is to test whether adding a
component of treatment on body image in CBT for eating
disorders produces a greater improvement than CBT alone. Given
our previous studies (Perpin˜a´ et al., 1999) we use VR techniques
for the treatment of body image.
For the present research we carried out a controlled study with
participants diagnosed with eating disorders in which we compared
the CBT for eating disorders to the CBT for eating disorders plus a
speciﬁc treatment component for body image using VR. Post-
treatment and one year follow-up results are presented. Statistical
and clinical improvement for both treatment situations are analyzed
and compared.2. Method
2.1. Sample and participant selection
The sample came from the Outpatient Program for Eating Disorders at the
Hospital Provincial in Castello´n, Spain. Inclusion criteria were as follows: partici-
pants diagnosed with eating disorders according to DSM-IV-TR (APA, 2000)
criteria. Exclusion criteria were Body Mass Index (BMI) o16, substance abuse,
high suicide risk and serious personality disorders. The sample comprised 34
female patients with the following diagnoses: 17 with BN (16 purgative types and
1 non-purgative type), 12 with Eating Disorder not Otherwise Speciﬁed (EDNOS)
and 5 with AN (2 purgative types and 3 restrictive types). Partcipants’ age range
was broad: 15–40 years old with an average age of 21.82 (5.75). BMI ranged from
16 to 32 with an average of 21.5 (4.28) and the length of time with eating
disorders was 1–16 years with an average of 4.17 (4.1). As for secondary
psychopathology, 23.5% of participants presented personality disorders and 32%
of them had another Axis I disorder (15% matched Major Depressive Disorder
criteria, 12% Posttraumatic Stress Disorder, and 5% other Anxiety Disorders). As for
the participants’ educational level, 29% had college-level education (including
current students), 47% had high school education (including current students), and
24% had primary school education. They volunteered for the study and informed
consent was given.2.2. Assessments and measures
SCID I Interview (First et al., 2002). This is an interview for making the major
DSM-IV-TR (APA, 2000) Axis I diagnoses. It is widely used in mental health studies
and offers good psychometric properties: Kappa 0.66, demonstrating reliability
(Lobbestael et al., 2011).
SCID-II Interview (First et al., 1997). This is an interview for making DSM-IV-TR
(APA, 2000) Axis II Personality Disorder diagnoses. It includes 119 questions and has a
Kappa 0.74, demonstrating reliability for admitted patients (First et al., 1999).
The primary outcome measure was Body Image. But, Body Image is a multi-
dimensional construct. In this research we selected different measures to assessPlease cite this article as: Marco, J.H., et al., Effectiveness of cognitive
of body image in eating disorders: One year follow-up. Psychiatry Rethe different dimensions of this construct because we expected changes in all
of them.
Body Attitude Test (BAT) (Probst et al., 1995). This is a scale for evaluating
dissatisfaction with one’s body. It includes 20 items in Likert format ranging from
1 (never) to 5 (always). The score ranges from 0 to 100. In the general Spanish
population the alpha was 0.92 demonstrating internal consistency with test–
retest reliability of 0.91 (Gila et al., 1999).
Body Image Automatic Thoughts Questionnaire (BIATQ) (Cash et al., 1987).
This measures the cognitive component of body image. It has 52 items in Likert
format ranging from 1 (never) to 5 (always) covering automatic thoughts about
physical appearance. In the general Spanish population (Perpin˜a´ et al., 2003) it has
a 0.91 internal consistency on the general scale, 0.97 on the negative scale, and
0.91 on the positive scale. Test–retest reliability in the general Spanish population
is 0.91 for the general scale, 0.88 for the negative scale, and 0.76 for the
positive scale.
Body Areas Satisfaction Scale (BASS) (Cash, 1991). This measures the degree of
satisfaction and dissatisfaction with regard to 10 body areas. It contains 10 items
which are scored on a Likert scale 1 (very unsatisﬁed) to 5 (very satisﬁed). It
presents 0.79 and 0.78 internal consistency for men and women, respectively
(Cash, 1991).
Situational Inventory of Body-Image Dysphoria (SIBID) (Cash, 1994). This
instrument collects body discomfort and dissatisfaction reactions triggered by
behavior or situations. It comprises 49 items in Likert format ranging from 0
(never) to 4 (always). It has a 0.97 internal consistency in the general Spanish
population and 0.86 test–retest reliability (Perpin˜a et al., 2006).
As a secondary measure of result we also expected changes in eating disorders
psychopathology.
The Bulimic Investigatory Test, Edinburgh (BITE) (Henderson and Freeman,
1987). This evaluates the cognitive and behavioral characteristics of binge eating
disorder and BN. It has 33 items divided into 2 subscales. The items in the
Symptom subscale are formulated in a dichotomous format (yes/no), whereas the
items in the Severity subscale are formulated in a Likert-type response format
(with 5 or 7 options, depending on the item). It has a 0.68 test–retest reliability for
BN. It features two scales: the Symptom scale, with 0.96 internal consistency and
the Severity scale, with 0.62 internal consistency.
The Eating Attitudes Test (EAT) (Garner and Garﬁnkel, 1979; Garner et al.,
1982). It evaluates attitudes and behavior associated with AN. It has 40 items
organized into 7 factors, which are answered on a Likert scale of 6 points. The
authors have established a cutoff point of 30 for clinical symptomatology. Test–
retest reliability for a two to three week interval is 0.84 (Carter and Moss, 1984).
In the general Spanish population it has 0.93 internal consistency for AN and 0.92
for BN (Castro et al., 1991).
Weekly evaluation of symptoms. A weekly symptom record was designed for
this research for the evaluation of clinical variations in patients, speciﬁcally the
frequency of binges and the frequency of purgative behavior. It also assesses the
degree of fear and avoidance of forbidden food on a Likert scale (range 0–5) as well
as the degree of discomfort with one’s body in front of a mirror on a Likert scale
(range 0–10).
2.3. Treatment
Two treatment components were determined.
Component 1: CBT for eating disorders. Depending on diagnosis of CBT for BN
(Wilson et al., 1997) or CBT for AN (Garner et al., 1997). The EDNOS cases were
partial AN or BN, so they received treatment according to the diagnosis.
Component 2: CBT for body image in eating disorders using VR (Perpin˜a´ et al.,
2000). In this study, we adapted the CBT for body image disturbances in eating
disorders (Butters and Cash, 1987; Perpin˜a´ et al., 2000), organizing it in three
stages and extending it to 15 CBT group sessions and 8 individual psychotherapy
sessions with VR techniques with the following stages:
Stage I: Sessions 1–3. The objective of this stage was for participants to
become aware of their body image issues, to differentiate between their body
and body image, and to learn that discomfort with their bodies cannot be
suppressed by changing their bodies but rather by changing their body image.
Participants learned about the psychoeducational principles of body image
distortion, the consequences of negative body image and how body image is
shaped, what weight is, how to maintain one’s weight, tricks and lies in
advertising, the main cultural factors for dissatisfaction with one’s body, etc.
At this stage, environments 1, 2, and 3 are used for 3 sessions.
Stage II: Sessions 4–13. The general objective of this stage was to change
attitudes and beliefs about body and appearance, and to alter the avoidance
and security issues which underlie body image issues. The basics of cognitive
therapy as adapted for body image issues were explained. In this stage,
participants were exposed to social situations related to body image disorders,
and they were taught how to face them in an adaptive way. In the exposure to
the mirror, new positive relationships between participants and their bodies
were established through activities designed to alter their interpretation ofbehavioral therapy supported by virtual reality in the treatment
search (2013), http://dx.doi.org/10.1016/j.psychres.2013.02.023i
J.H. Marco et al. / Psychiatry Research ] (]]]]) ]]]–]]] 3their bodies. Finally, this stage addresses self-awareness and self-esteem.
Participants interact with virtual environments four and ﬁve for ﬁve sessions.
Stage III: Sessions 14–15. The general objective of this stage was consolidating
the achievements of the previous stages, generating an internal attribution of
treatment results, and preparing for medical clearance and relapse prevention.
In this stage, participants do not interact with virtual environments.
2.4. Virtual environments
Five virtual environments were used (Perpin˜a´ et al., 2003). Following is a
summary of the virtual environments and their respective therapeutic objectives.
Area 1, Virtual scale and kitchen. The aim of this area is to distinguish and
understand the concepts of real weight, subjective weight, desired weight, and
healthy weight, and to raise patients’ awareness of unrealistic ‘‘rules’’ they use to
obtain their subjective weight. Area 2, Photograph area. The objective of this
environment is for patients to understand that their ‘‘magic’’ weight number is a
value related to other variables such as gender, height, physical build, etc.
Furthermore, the patients’ tendency to compare themselves with other bodies is
addressed and they are encouraged to project themselves in the future in each of
the bodies represented. Area 3, Mirror area. The general aim of this environment is
to observe and evaluate the participant’s body image through discrepancy indexes
between their body image and their real appearance, so that they perceive the
oversizing of their body image as seen from the front and side and in various
situations. The participant corrects this discrepancy and relates it to the negative
attitudes and emotions toward their body image. The patient has to manipulate a
3D human ﬁgure increasing or decreasing different body areas until it represents
her body image. In the other mirror, the patient’s real body appears in a
translucent 2D-image in order to overlap with the 3D ﬁgure. If both ﬁgures do
not ﬁt, the patient has to correct the 3D ﬁgure. In Area 4 there is a doorframe with
several colored strips in it. The objective of this area is to pass sideways through
the door, in such a way that it is necessary to remove the exact number of strips to
open the accurate gap. Finally, in Area 5 different versions of one’s body are
presented. The aim of this area is for participants to become aware of the
discrepancies between their ideal appearance, their real body, and their healthy
body as well as how other people perceive them (Perpin˜a´ et al., 2003).
2.5. Apparatus
The VR application used is thoroughly described in Perpin˜a´ et al. (2003). This
application was developed on WorldUp software with Sense8. The hardware
consists of a desktop Pentium III PC, an AccelGraphics AccelEclipse graphic card
and a head-mounted display (V6 by Virtual Research) with a 2D mouse.
2.6. Design
Two treatment conditions were designed:
Treatment condition 1. Standard CBT for Eating Disorders Treatment (SEDT):
this condition included component 1 (CBT for Eating Disorders).
Treatment condition 2. CBT for Eating Disorders enhanced by CBT for body
image, speciﬁcally the treatment component using VR techniques (SEDTBI).
This condition included component 1 (CBT for Eating Disorders) and compo-
nent 2 (CBT for Body Image).
In order to compare the effectiveness of both treatment conditions, measures
were evaluated at three points: pre-treatment, post-treatment and one year
follow-up. We compared the effectiveness of these conditions both from a
statistical and a clinical point of view.
We carried out the following analyses: a multivariate analysis of variance for
repeated measures, taking as an intra-subject factor the act of taking measures:
pre-treatment, post-treatment, and follow-up.
Next, we performed an analysis of the clinical effectiveness of the intervention
under both treatment conditions (Jacobson and Truax, 1991; Sheldrick et al., 2001;
Lundgren et al., 2004). Two methods were used to demonstrate whether the
treatment resulted in clinically signiﬁcant change (Kendall et al., 1999). First, we
observed that reliable change had been achieved (Reliable Change Index). Second,
we compared the difference between post-treatment clinical scores and the scores
that healthy populations show for these measures. For this purpose we calculated
the effect size of the differences between the scores using Hedges’ g Index (Hedges
and Olkin, 1985). Only when treatment has brought about a reliable change and
the outcomes become similar to those for healthy population it can be considered
clinically signiﬁcant (Lundgren et al., 2004).
2.7. Procedure
Random sub-sampling was carried out. The assignment of treatment condi-
tions was random as well. Sample selection, participant evaluations, randomPlease cite this article as: Marco, J.H., et al., Effectiveness of cognitive
of body image in eating disorders: One year follow-up. Psychiatry Reassignment to experimental groups, post-treatment assessment, and data analysis
were all conducted by researchers blind to these experimental designs. One year
after end of treatment there was an individual assessment session in which the
patients completed again the assessment protocol. The participant evaluations
and the follow-up assessment were conducted by researchers blind to experi-
mental design.
We followed CONSORT recommendations. Ethical approval for carrying out
this study was granted by the Hospital Ethics Committee.
Outpatient CBT for BN (Wilson et al., 1997) was carried out in a group with an
eating disorder therapist and co-therapist. Nineteen two-hour weekly sessions
took place. Outpatient CBT for AN (Garner et al., 1997) was individual treatment;
one weekly session in Stage I and one biweekly session in stages II and III. A total
of 23 sessions were carried out.
Outpatient CBT for Body Image in Eating Disorders was carried out in groups
in 15 treatment sessions. The VR component was administered individually in
eight one-hour weekly sessions. Patients were not administered pharmacological
treatment except for two patients who had previous prescriptions (Paroxetine for
one EDNOS participant and Bromacepan for one AN participant); the doses were
maintained or reduced as needed. Treatment was always outpatient and partici-
pants did not receive any other treatment during the study.3. Results
Thirty-four participants were evaluated and assigned to treat-
ment conditions. In the ﬁrst sessions, four participants who chose
not to attend their therapy groups were thereby excluded from
further treatment. These participants had severe personality
disorders and the presence of Major Depressive Disorder in
addition to Eating Disorder. Eleven of the 30 initial patients left
treatment: four from the SEDTBI condition and seven from the
SEDT condition. Because this was an initial study of a new
treatment, the analyses were restricted to those who completed
the treatment.
No signiﬁcant pre-treatment differences were found between
these conditions, a fact supported by independent t-test samples.
At the one year follow-up, one participant dropped out of the
SEDT condition. The ﬁnal sample comprised 18 participants: 9 in
the SEDT condition and 9 in the SEDTBI condition. Fig. 1 shows
the sample evolution in a CONSORT diagram (Moher et al., 2001).
The results show that all participants improved their body image
in a statistically signiﬁcant way under both treatment conditions
and that this improvement was maintained at the one year follow-
up (F(8,52)¼3.61, Po0.002, Z2¼0.35, 1b¼0.9). It is worth noting
that SEDTBI patients showed more improvement that those in SEDT.
A statistically signiﬁcant interaction effect between condition treat-
ment and the three measurement points occurred (F(8,52)¼2.29,
Po0.03, Z2¼0.35, 1b¼0.8). SEDTBI patients showed more post-
treatment improvement, and this improvement continued to rise at
the one year-follow up in terms of body attitudes (BAT) (F(2,28)
¼6.28, Po0.006, Z2¼0.31, 1b¼0.8; F(1,14)¼9.85, Po0.007, Z2
¼0.41, 1b¼0.8; F(1,14)¼6.14, Po0.03, Z2¼0.3, 1b¼0.6) and in
the frequency of negative automatic thoughts on body image
(BIATQ) (F(1.57,21.11)¼5.27, Po0.02, Z2¼0.2, 1b¼0.8; F(1,14)
¼6.01, Po0.03, Z2¼0.3, 1b¼0.6; F(1,14)¼5.78, Po0.03, Z2¼0.3,
1b¼0.6). The same happened in body satisfaction (BASS) (F(2,28)
¼6.16, Po0.006, Z2¼0.3, 1b¼0.8; F(1,14)¼13.73, Po0.002,
Z2¼0.5, 1b¼0.9) and in discomfort caused by body-related
situations (SIBID) (F(1.66,23.33)¼3.45, Po0.05, Z2¼0.0.2, 1b¼0.6;
F(1,14)¼4.67, Po0.05, Z2¼0.25, 1b¼0.5), and statistical signiﬁ-
cance was attained at the one year-follow up. Table 1 shows the
average and standard deviations in the measures.
At the post-treatment, all participants improved in the psy-
chopathology eating disorders self-report measures. The partici-
pants in both conditions improved to a statistically signiﬁcant
degree and this improvement was maintained at the one year
follow-up (F(6,62)¼5.56, Po0.0001, Z2¼0.7, 1b¼0.9). SEDTBI
participants showed much greater improvement than SEDT ones.
However, this difference did not reach statistical signiﬁcancebehavioral therapy supported by virtual reality in the treatment
search (2013), http://dx.doi.org/10.1016/j.psychres.2013.02.023i
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Fig. 1. Sample evolution throughout treatment.
Table 1
Pre, post-treatment, and follow-up measure values.
Variable Pre-treatment Post-treatment Follow-up
SEDTBI SEDT SEDTBI SEDT SEDTBI SEDT
M S.D. M S.D. M S.D. M S.D. M S.D. M S.D.
BIATQ 78.9 21.4 64.5 30.3 7 39.6 49.4 42.4 5.4 21.6 33.6 43.6
BAT 66.4 10 61.1 14.8 36.2 16.8 60.1 24.1 29.5 12 46.2 23.3
BASS 19.8 2.7 21.7 4.8 27.5 4.3 24.8 5.8 30.1 2.10 23.7 5.1
SIBID 147.1 22.8 138.2 23.3 83.5 41.9 118.7 46.2 64.4 37.7 103.7 50.5
BITE 25.8 9.7 24.1 8.5 8.2 6.1 16.1 8.3 4.5 4.2 15.5 10.3
Symptoms 18.4 5.6 17.7 4.3 6.5 5.8 12.4 6.9 3.3 2.5 10.1 7.6
Severity 6.6 3.8 6.3 4.6 1.6 1.4 3.6 3 1.2 1.8 2.4 3
EAT-40 47.2 15.6 53.3 13.2 17 9.4 34.4 25.5 12 7.3 28.1 19.2
DM 7.7 0.8 6.8 2.8 4 3.1 7.3 2.3 2.7 2.1 5.3 3.1
Vomit day 1.5 1.1 0.6 0.7 0 0 0.3 0.5 0 0 0.2 0.3
FA 4.1 0.7 3.8 1.1 2.8 1.3 4.4 0.5 1.5 1.1 2.8 1.8
Binge day 1.8 1.6 1 1.1 0 0 0.1 0.3 0 0 0.1 0.2
FFF 4.1 0.7 4 0.8 2.6 1.2 4.1 0.8 1.3 0.5 3.1 1.5
Note. SEDTBI¼Standard Eating Disorder Treatment with Body Image Intervention; SEDT: Standard Eating Disorder Treatment; BIATQ¼Body Image Automatic Thoughts
Questionnaire; BAT¼Body Attitude Test; BASS¼Body Areas Satisfaction Scale; SIBID¼Situational Inventory of Body-Image Dysphoria; BITE¼The Bulimic Investigatory
Test Edinburgh; EAT¼Eating Attitudes Test; MII¼Discomfort in the Mirror; FA¼Food Avoidance; FFF¼Fear of Forbidden Food.
J.H. Marco et al. / Psychiatry Research ] (]]]]) ]]]–]]]4(F(6,62)¼1.24, Po0.3, Z2¼0.1, 1b¼0.5). Univariate analysis of
each instrument shows that in BN symptomatology measured
according to the BITE Symptoms Scale (F(2,32)¼3.78, Po0.03,
Z2¼0.2, 1b¼0.6; F(1,16)¼6.20, Po0.02, Z2¼0.3, 1b¼0.6)
and BITE (F(2,32)¼3.31, Po0.05, Z2¼0.2, 1b¼0.6; F(2,32)¼5.83,Please cite this article as: Marco, J.H., et al., Effectiveness of cognitive
of body image in eating disorders: One year follow-up. Psychiatry RePo0.03, Z2¼0.3, 1b¼0.6), there was indeed a statistically
signiﬁcant higher improvement at post-treatment in SEDTBI
participants than in SEDT ones. This differential improvement in
bulimic symptomatology was maintained at the one year follow-
up (BITE Symptoms Scale) (F(1,16)¼4.75, Po0.04, Z2¼0.2,behavioral therapy supported by virtual reality in the treatment
search (2013), http://dx.doi.org/10.1016/j.psychres.2013.02.023i
Table 3
Post-treatment and one year follow-up differences between the scores of parti-
cipants under SEDTBI condition and healthy population.
Variable Post-treatment Follow-up
t d.f. Po ga t d.f. Po ga
BIATQ 1.48 106 ns a 1.47 106 ns a
BAT 0.61 222 ns a 0.50 222 ns a
BASS 0.0 106 ns a 1.24 106 ns a
SIBID 0.56 222 ns a 0.81 222 ns a
BITE 3.57 37 0.001 1.30b 1.07 37 ns a
EAT-40 1.02 82 ns a 4.63 82 0.001 1.62b
Note. SEDTBI¼Standard Eating Disorder Treatment with Body Image Intervention;
BIATQ¼Body Image Automatic Thoughts Questionnaire; BAT¼Body Attitude Test;
BASS¼Body Areas Satisfaction Scale; SIBID¼Situational Inventory of Body-Image
Dysphoria; BITE¼The Bulimic Investigatory Test Edinburgh; EAT-40¼Eating
Attitudes Test; ns: not statistically signiﬁcant.
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statistical signiﬁcance in EAT.
The weekly evaluation results showed that all participants had
improved at post-treatment and at the one year follow-up.
However, SEDTBI participants showed greater improvement in
the behavior recorded. This improvement was statistically sig-
niﬁcant and occurred post-treatment; improvement increased at
the one year follow-up, speciﬁcally in the post-treatment ‘‘being
able to look at oneself in the mirror’’ item, (F(2,15)¼3.94, Po0.04,
Z2¼0.3, 1b¼0.6; F(1,16)¼8.13, Po0.01, Z2¼0.3, 1b¼0.8), at
the one year follow-up (F(1,16)¼5.84, Po0.03, Z2¼0.3, 1b¼0.6),
in post-treatment ‘‘purge frequency’’ (F(1.25,18.86)¼6.08, Po0.02,
Z2¼0.3, 1b¼0.7; F(1,15)¼7.20, Po0.01, Z2¼0.3, 1b¼0.7), and
at the one year follow-up (F(1,15)¼5.45, Po0.03, Z2¼0.3,
1b¼0.6), in post-treatment ‘‘avoidance of forbidden food’’
(F(2,10)¼3.84, Po0.05, Z2¼0.4, 1b¼0.5; F(1,15)¼5.59, Po0.03
Z2¼0.3, 1b¼0.6), and at one year follow-up (F(1,15)¼4.62,
Po0.05, Z2¼0.3, 1b¼0.5). In ‘‘fear of forbidden food’’
(F(2,10)¼ 3.37, Po0.46), statistical signiﬁcance was not reached.
In order to analyze the clinical effectiveness of each of the
treatment conditions, we observed that the post-treatment and
one year follow-up changes brought about by the SEDTBI condi-
tion were completely reliable. We calculated the Reliable Change
Index (RCI) and obtained a 95–98% reliability index for all body
image measures: BAT, BIATQ, SIBID, BASS and all of the BITE and
EAT eating disorders psychopathology measures. Table 2 shows
the RCI values.
The post-treatment and one year follow-up changes brought
about by SEDT were completely reliable (99% reliability index) for
the eating disorders psychopathology measures (BITE and EAT).
However, change in Body Image measures (BAT, BIATQ, SIBID,
BASS) cannot be considered reliable.
Post-treatment and one year follow-up SEDTBI participants
showed clinically signiﬁcant improvement (change had a 95–98%
reliability index) and all body image and eating disorders mea-
sures scores were similar to those of the healthy population;
there were no statistically signiﬁcant differences in BAT, BASS
BIATQ, or SIBID. In EAT, participants showed better scores than
the normal population, and in BITE, normalization was achieved
at the one year follow-up. Table 3 shows t tests and effect size
(Hedges’ g).
By contrast, SEDT participants did not show clinically signiﬁcant
improvement at post-treatment or one year follow-up; no reliable
change occurred; furthermore, there were differences with regard to
healthy populations in body image measures (BAT, BASS, SIBID, andTable 2
Reliable Change Index values.
Variable Post-treatment Follow-up
SEDTBI SEDT SEDTBI SEDT
RCI RCI RCI RCI
BIATQ 4.49nn 0.94 10.96nn 1.92
BAT 4.51nn 0.14 5.51nn 2.22
BASS 1.86 0.75 2.50n 0.48
SIBID 2.96nn 0.9 3.85nn 1.60
BITE 8.56nn 3.9nn 10.3nn 4.1nn
EAT-40 15.7nn 12.4nn 17.7nn 12.77nn
Note. RCI¼Reliable Change Index; BIATQ¼Body Image Automatic Thoughts
Questionnaire; BAT¼Body Attitude Test; BASS¼Body Areas Satisfaction Scale;
SIBID¼Situational Inventory of Body-Image Dysphoria; BITE¼Bulimic Investiga-
tory Test Edinburgh; EAT¼Eating Attitudes Test; SEDTBI¼Standard Eating Dis-
order Treatment with Body Image Intervention; SEDT: Standard Eating Disorder
Treatment.
n Po0.05.
nn Po0.01.
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shows t tests and effect size (Hedges’ g).4. Discussion
The CBT program for eating disorders enhanced by a body image-
speciﬁc component using VR techniques was shown to be more
efﬁcient than CBT alone. The body image-speciﬁc component using
VR techniques boosts efﬁciency and accelerates the CBT change
process for eating disorders; it results in greater improvement than
when body image is not addressed.
This improvement was greater both in terms of an analysis of
statistically signiﬁcant differences and an analysis of clinically
signiﬁcant change. Under the body image treatment condition,
participants presented a post-treatment reduction of eating dis-
order and body image psychopathology to levels similar to those
of the healthy population. No clinically signiﬁcant improvement
was obtained under the condition with no speciﬁc intervention on
body image.
The results obtained reveal the advantage of including a treat-
ment component addressing body image disturbances in the eating
disorder general treatment protocol. It results in greater improve-
ment in attitudes, thoughts, emotions, and behavior related to
one’s body and physical appearance, and likewise has a positive
effect on eating disorder psychopathology. Moreover, body image
treatment accelerates the change process and maximizes theTable 4
Post-treatment and one year follow-up differences between the scores of parti-
cipants under SEDT condition and healthy population.
Variable Post-treatment Follow-up
t d.f. Po g t d.f. Po ga
BIATQ 2.33 106 0.01 0.80 1.13 106 ns a
BAT 4.48 222 0.001 1.52 2.23 222 0.01 0.75
BASS 1.48 106 0.05 0.50 1.75 106 0.05 0.60
SIBID 3.11 222 0.005 1.05 2.01 222 0.005 0.68
BITE 7.50 37 0.001 2.79 6.03 37 0.001 2.24
EAT-40 4.38 82 0.001 1.51 3.23 82 0.001 1.11
Note. SEDTBI¼Standard Eating Disorder Treatment; BIATQ¼Body Image Auto-
matic Thoughts Questionnaire; BAT¼Body Attitude Test; BASS¼Body Areas
Satisfaction Scale; SIBID¼Situational Inventory of Body-Image Dysphoria;
BITE¼The Bulimic Investigatory Test Edinburgh; EAT-40¼Eating Attitudes Test;
ns: not statistically signiﬁcant.
a Hedge’s g calculated only when Po 0.05.
a Hedge’s g calculated only when Po0.05.
b This participant presented better scores than healthy population.
behavioral therapy supported by virtual reality in the treatment
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improvement occurs much earlier when body image issues are
treated. Bearing in mind the importance of body image as a
maintenance and prognosis factor in eating disorders (Shisslak
and Crago, 2001; Stice and Shaw, 2002), achieving improvement
and normalization is highly signiﬁcant in terms of preventing
potential relapses.
These results are consistent with those obtained by other
authors (Perpin˜a´ et al., 2000; Cash and Hrabosky, 2004; Nye and
Cash, 2006) who claim that superﬁcial intervention is not sufﬁ-
cient to improve and normalize body image issues; a speciﬁc
treatment addressing every dimension of body image distur-
bances (attitudinal, perceptive and emotional) is required.
Currently, other authors (Fairburn et al., 2009) are demonstrating
a need to enhance treatment for eating disorders with other CBT
components addressing perfectionism, interpersonal problems, and
self-esteem. With the present study concluded, a structured and
thorough body image intervention is recommended. However, we
do not believe that all cases or patients will need a thorough
intervention on body image; in some cases, body image does not
play a central role in eating disorder persistence. Moreover, this
study supports the advantages of using CBT for eating disorders to
address not only the current symptoms and signs maintaining
eating disorder, but also to uncover the etiological factors at the
core of eating disorders (Fairburn et al., 2003), such as body image
disturbances.
Few studies have conducted a controlled analysis to discover
the advantages of speciﬁc, structured intervention on body image
in patients with eating disorders (Farrell et al., 2006). The present
study included a structured and controlled intervention from the
start of treatment to follow-up, which allowed us to control
external variables such as external treatments, vital changes,
etc. One of the strengths of this study is the sample used, which
comes from a public mental health institution, i.e. participants
diagnosed with AN, BN, and EDNOS. Inclusion criteria were very
broad, so it is safe to state that the sample is representative of
patients seen in daily clinical practice (Mahon, 2000; Bell, 2001;
Hass and Clopton, 2003). Conducting a one year follow-up also
allowed us to demonstrate that the results are consistent and that
they evolved as expected, which is a highly relevant aspect given
eating disorder relapse rates.
One of the limitations of this work is that those in the
treatment condition SEDTBI received more sessions therapy dur-
ing treatment. In a previous study, to avoid this limitation, we
added relaxation sessions to balance the number of sessions in
the treatment conditions. It is shown that CBT for body image is
more effective when applied using VR techniques (Perpin˜a´ et al.,
1999). Our experience tells us that a greater number of sessions
do not indicate greater improvement in eating disorders unless
we treat such central aspects of the disorder as body image.
Another limitation of this study is attrition during the treatment.
However, the attrition rate in SEDTBI was 50% lower than in SEDT.
We also observed this adherence to treatment effect in other
research using new technologies such as VR (Perpin˜a´ et al., 2004).
The data in this study supports the effectiveness of VR compared
to ‘‘traditional’’ strategies, especially in the treatment of body
image disturbances (Perpin˜a´ et al., 2001; Riva et al., 2002). The
features of this tool seem compatible with the therapeutic
requirements of these highly complex disorders. One of the
limitations of this study was that the exclusion of patients with
severe personality disorders was performed after beginning
treatment. Hence, the treatment conditions did not have the
same number of participants. Until treatment has begun, we
cannot know how treatments in people with severe personality
disorders can interfere and disrupt the therapy (Linehan, 1993).
Another limitation was the small number of participants.Please cite this article as: Marco, J.H., et al., Effectiveness of cognitive
of body image in eating disorders: One year follow-up. Psychiatry ReHowever, the size of the sample is similar to that found in other
studies with eating disorder outpatient clinical samples (Nye and
Cash, 2006). Another limitation was that it was not possible to
analyze the results in detail according to the participants’ diag-
noses. The difﬁculty in administering structured and homoge-
neous treatments to patients diagnosed with eating disorders is
well known. This is demonstrated by the fact that only a few
existing studies feature a differential analysis of the inclusion of a
body image component to the conventional treatment for eating
disorders (Nye and Cash, 2006). In a future study we must
determine whether the treatment of body image is as important
in patients with AN, BN, and Binge Eating Disorders. To do this, we
will need larger sample and a multi-centre design. Another issue
is that this study was conducted in a clinical setting with
therapists proﬁcient in the use of VR; futures studies should
consider the training required for non-expert therapists.
This work presents a major clinical implication: it is necessary
to evaluate and treat disorders of body image using VR techniques
in clinical practice, hence making it necessary to train mental
health specialists in this type of technology.Acknowledgment
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